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present economy of the ecarth, the student must needs keep b's mind
ever open to the reception, of evidence for kinds, arid especially for
degrees, of action which he had not before encountered. Human experi-
ence has been too short to allow him to assume that all the causes and
modes of geological change hare been definitely ascertained. Besides
the fact that "both terrestrial and solar energy -were once probably more
intense than now, there may remain for future discoyery evidence of
former operations by heat, magnetism, chemical change, or other agency,
that may explain phenomena with which geology has to deal. Of tie
influences, so many and profound, "which the sun exerts upon our planet,
we can as yet only perceive a little. Nor can we tell what other
cosmical influences may have lent their aid in the revolutions of geology.
Much light has been and will assuredly yet he cast on this domain of
the science by experimental research, whereby the nature and results of
geological processes are imitated artificially as closely as the conditions
of each problem will permit. Many of the operations of nature proceed
on so gigantic a scale and under conditions so entirely different from any
which, we can even approximately reproduce, that in these departments
of inquiry little perhaps may be hoped for from any experiments. But
in many other cases it is possible to repeat with a fair approach to
accuracy the processes of nature, to watch their progress arid introduce
many modifying influences which help us in some measure to comprehend
at once the simplicity and infinite complexity of nature's working. The
beginnings 'of experimental geology took their rise towards the end of
the eighteenth century, when De Saussure set himself to study the
possible derivation of rocks by fusing samples of them and judging
whether, as had been, alleged, some had arisen from the melting of others.1
But the man who first realised that the processes of nature might
to a considerable extent be imitated by man, and that the validity of
geological theories might be tested in the laboratory, was Sir James Hall,
who described a series of ingenious experiments by which he demonstrated
the possibility of producing either a vitreous or a stony condition in fused
rocks, according to the rate at which they are allowed to cooh He like-
wise succeeded in fusing limestone without the loss of its carbonic acid,
and he showed by a simple device of layers of clay how the plications of
the terrestrial crust could be accounted for.2
Since HalPs time a century has passed away, and nruch has been done
in this interval along the lines indicated by him, as well as along others which
the onward march of science has opened up. One of the most illustrious
of his successors was the late Professor Daubn';e, whose researches have
greatly advanced our knowledge of every department of geological
dynamics which he undertook to investigate. His great work, ' G&ologie
Exp6rimentale?' in which towards the end of his distinguished career he
gathered together the chief results of his labours, will ever remain a
classic in geological literature. Many other workers have contributed
their share to experimental research, and to some of their more important
1 * Voyages dans les Alpes,' i. (1779), pp. 122-127.
2 Trans. Rmj, Sac. Ediii. v. (1798), p. 43 ; vi. p. 71; vii. p. 79 ; x. p. 314,